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An acoustic wave device and related systems and methods, with some embodiments comprising a device with both an 
acoustic wave sensor and a SAW RFID. In some embodiments, the device is powered by capturing energy from the 
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A hydrogen detecting system is characterized by a passive surface acoustic wave (SAW) sensor. The sensor includes 
a piezoelectric substrate having a self assembled monolayer arranged on at least a portion of the substrate to create a 
hydrophobic surface. A palladium nanocluster thin film is deposited on the monolayer and an interdigital SAW 
transducer is disposed upon the piezoelectric substrate for conversion of an RF signal into an acoustic wave and vice 
versa. At least one additional SAW element is also disposed on the substrate and spaced from the SAW transducer. 
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A SAW/BAW hybrid sensor is a sensor that combines the ease of interfacing with a higher frequency of SAW device and 
the response, precision, ease of use with liquid applications and dynamic range of a BAW sensor. The SAW device can 
condition an interrogation signal before passing it to the BAW sensor. For example, the SAW device can act as an 
impedance matcher or a frequency shifter. The hybrid sensor can be created by connecting the electrodes of a BAW 
sensor, to a SAW device transducer. The hybrid sensor can be interrogated via any of the common interrogation circuits 
such as a grid dip oscillator or a RADAR type interrogation system. 
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A method and system for detecting oil quality. The quality of engine oil can be determined utilizing an acoustic wave 
sensor to obtain viscosity and corrosivity data associated with the engine oil. The acoustic wave sensor is coated with a 
material that selectively reacts to at least one type of an acid in order to provide data indicative of the presence of the 
acids in the engine oil. The etch rate or the corrosivity of the engine oil can be determined based on the frequency data 
obtained as a result of the frequency measurement utilizing the acoustic wave sensor. The viscosity of the engine oil can 
additionally be obtained based on a measurement of phase and amplitude obtained from the data utilizing the acoustic 
wave sensor. The etch rat... 
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A multiple-mode acoustic wave sensor apparatus includes an acoustic wave device comprising a piezoelectric substrate 
and at least one electrode on the substrate. When such sensor is used in a wireless configuration, a plurality of 
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